The testicular form of hormone-sensitive lipase HSLtes confers rescue of male infertility in HSL-deficient mice.
Inactivation of the hormone-sensitive lipase gene (HSL) confers male sterility with a major defect in spermatogenesis. Several forms of HSL are expressed in testis. HSLtes mRNA and protein are found in early and elongated spermatids, respectively. The other forms are expressed in diploid germ cells and interstitial cells of the testis. To determine whether the absence of the testis-specific form of HSL, HSLtes, was responsible for the infertility in HSL-null mice, we generated transgenic mice expressing HSLtes under the control of its own promoter. The transgenic animals were crossed with HSL-null mice to produce mice deficient in HSL in nongonadal tissues but expressing HSLtes in haploid germ cells. Cholesteryl ester hydrolase activity was almost completely blunted in HSL-deficient testis. Mice with one allele of the transgene showed an increase in enzymatic activity and a small elevation in the production of spermatozoa. The few fertile hemizygous male mice produced litters of very small to small size. The presence of the two alleles led to a doubling in cholesteryl ester hydrolase activity, which represented 25% of the wild type values associated with a qualitatively normal spermatogenesis and a partial restoration of sperm reserves. The fertility of these mice was totally restored with normal litter sizes. In line with the importance of the esterase activity, HSLtes transgene expression reversed the cholesteryl ester accumulation observed in HSL-null mice. Therefore, expression of HSLtes and cognate cholesteryl ester hydrolase activity leads to a rescue of the infertility observed in HSL-deficient male mice.